rAAV human trial experience.
Recombinant AAV vectors have been used in clinical trials since the mid-1990s, with over 300 subjects enrolled in studies. Although there are not yet licensed AAV products, there are several clear examples of clinical efficacy, and recombinant AAV vectors have a strong safety record after administration both locally and systemically. This chapter provides a review of two types of studies that have shown efficacy, including studies for Leber's congenital amaurosis, a hereditary retinal degenerative disorder in which subretinal administration of AAV has shown efficacy in terms of improvement in multiple measures of visual/retinal function; and of Parkinson's disease which has also shown improvement in clinical and imaging studies after gene transfer to the CNS. The chapter also provides a detailed review of the results of studies of gene therapy for hemophilia, in which short-term efficacy was achieved, but expression of the donated gene failed to persist, likely due to an immune response to the vector. Safety issues relating to AAV-mediated gene transfer are discussed, including a detailed review of the single death to have occurred in an AAV gene therapy trial (likely unrelated to the AAV vector), and of issues related to integration and insertional mutagenesis, risk of germline transmission, and risks related to immune responses to either vector or transgene product. Finally, protocols for determining the presence of vector DNA in body fluids using real-time quantitative PCR, and for isolating, cryopreserving, and testing peripheral blood mononuclear cells for interferon-γ (IFN-γ) responses to capsid are described in detail.